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DEVEL O T OF FRACTICES FOR COtMCLL POJCTION OF

TIr M AND TI'NIUM ALL= WIRS!

RhPMT NO. 21

?oz Period 1 my '6o to . Nom. 6o

scope

This reNrt covers experimntal wire drawing of Titanium-
13 V - 11 Cr - 3 Al Alloy (B-120 VCA). The objectie was
to investigat e drawing of thiG allby to finer sizes tbsn
before - .064" to .010". Also, vinerability to stress -
coTosion of the hard-d wn .010" wire was c¢ arcd to that
of .18" bard-drawn wire of the saw alloy.

A quator-"plece of Titanium s.3 V - 13. Cr - 3 Al Alloy
(B220 VC& wa drawn frcu o.c6&" to 0.01.1. Plastic coating
"(vrowle'y) was tried but vr.. unsatisfactory. Copper coating

afte saMd-blati, with cowles and line, ww found satis-
fSatco, As vitb rVvioUS drawing of other titanium aloys.

"" hard-drawn 0.011" wire was nut vulnerable to stress-
corrosion cracking in acid, although Now oasly bardd-a
0.182" wir under st-s broke ur when dipped in acid to
XWWmV cower and 3Jja befoae Uznl.
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1. Introdluct ion

Previous processing of this alloy; T - 13 V -

11 Cr - 3 Al (B-leo vCA), covered:

1. Draving a 12-ft. plece of 0.240" to 0.06,",
usn 30% reductions..
resulted in poor surface

2. rTaving a 12-ft. piece of 0.240" to 0.064",
using 11% reductiona (belo 0.128" as),-
resulted in Imroved surfte

3. ha'win a 13-lb. piece of 1/4" to 0.18",
using 18 reductions, -

vire broke up frm= "stress-corrosion, vhen
coil which vas stressed by restrarin bandt
vire vas dipped in acid to remove copwr and 11"zDv

Current p ooessing involved draving a quwter-
pound piece of this alloy frcn 0.064" (produced
in 2, above) to 0.011"



II. Procedure and Reu.us

Processing Starnig s tcv-.q jna!t- O.,-4" w'rt,
product of ear ier ex-erw_-ats. Thn vas drawr

'to 0.011" by the schedttle given in TWbL:? I. Good jualty
finished wir was produced.

A plastic drswing compound, which had b'.n satisfactory in
drawing other difficult alloys, was tried for the initial
draft. Scrached wim resulted, despl.te sereral trials.
Further draving was with the copper ccating used heretofore
for other titanium aloy~s.

Stress-Corrosion Specimens of 0.011" finisbed wire, hard,
were teste foZ stress-corrosion vulnerability. Open
'overhand knots "

of various diameters from i/4" to 1-1/2", were made of the wire,
and dropped into acid (appoximtey 40% E, 10% HN03 , hot)
such as had previously broken 0.182" stressed hard vire.
T knot kept the 0.011 wire stressed to simAlate the stress
fro bond wie restraining the coil of 01B2" wre The .1f"
vir also broke in acid vhen -tresad by an elastic bend of
abOut 20" radius. O W .1l"vire did icrt break in wrV of the.

* test. It* also showed good ductitit~r.2 elongation (in -10")
in %teis te.k.

Wxzimu ("extrain fiber") stress in &'wire bent below the
elastic limit. may be expressed as

8 . -. K, where d is vie diameter and r is radius of
r

bend, with K lumping all other variables. Then for
the 0.18" vire bent over 20" radius -
8-a 0.182 K - .0091 K.

For the 0.011" vire bent over 1.21" radius
S - 0.011 K , ,OM. K-

Thus the knot diamters from 1/4" to ,'2/2" for .011" vire,
included the range of stress which broke the 0.182" vize.

"hotomicrogmp s of the 0.011" hard wire, and of the 0.182"
bard wire, to which it vas compared in corrosion tests: are
shmon in figures 1 and 2, respectively.
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In. Discussion and Conclusions

Wire of this &llor, Ti-13 v- 11 Cr - 3 Al (B-120 VCA)
ms satisactor37' drm from 0.06" to 0.011" by the
astanmfd" nethod of dry- eaving eopper-coated mterial.

A pastic cWound draving-cost was not satisIsctory.
Com:: r.e ia , 0.064" wire could be dievn to 0.011" vith
an t sIa at 0.032 only.

Rmesuts of the stras-corrosion experimnt should &llM
thW that m1a . sizes of this alloy win break up vhen
stripping copwer at the finimbed asz. The fiberei fine.
grain structure of the 0.011" wire (figure 1) is one in
which i rgr nular cracks could not xropn"mte rapidly.
no oase-graln structure of the 0.182" vire broke
praqty when stressed and acid diwed.
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0.011." SiLze,dran fron 0.032" anzwaJled soft
Does not break In acid vuen stresased.

ib. WO X bmt W-35

1v-IF-II-a1 (B-10 VCA)

Figure 2.
0.22" size, drmv m 0.240"t annealed soft
Broke uap in acid wimn stressed

M~g. 4WC X - 3aunt W-W.



Stared bjld 45' brd wn
1. Air =neialed MO 1N3r., .r cooled
2. ickledi n acid 3 + ]
... coated (bangst ?r's5 5 POCW'), dipped. ,

Dawn* to.0, 21% reduction. Wie cbatterd,
54 U; m dipped to rommi plastic amst

6. M bloAted abatc& style
Copper ated-

•~ )jj -. -.gq-. (,,a o

* 9. Auunto .0596 and OU.. 14% reductions (271% to~tal.). Boze but aid
not scrat&. Pr'oduced: 3 atpieces at .0526" Z.±n piece at o,4.86"

10. Str a d eoer by dip In ENO
3.1 Anngled in vaGMm, 13857., 30 min., ifat cooled in cooling chamber.
It. SM blasted - - batch style

IS .oi .s -...- a&A .to -. i-fo

1. wl... & Ue cmated
15o .MM 3 sampes (a bc) 1 min col C

)-0"-.. * .40 W -O. 0363
80 0. -E 0, IIP4, 363 - 103

14% 28 1% 2%
a) .o15 *OWe .. -O36-ov.

d) % ~ .. 00 .. 15 (=Min coil)

16. BUM4"d drb ip n Mo
XT. AOIM..in vacuum, 1IWF 30 mnin; frhIt cooled in cooling chmber
Ia. OwM blastled 0 batch style
IS. Comaw coated * ."
00. Cols& iliu m ated
AM. MMj vith 21.5 reductions

BIWIAe, b) .032 - OR -. e3i-O2 - Oe .018(~ - .016
copper oating renued, drem.wlzg cont iaued .01le- .0325-. 011.

)bUn @011, d) .032 o.Ceft- .(M33 -. CM26 -. CL~0..Ol8
mo~'Oating~ revaed, Oraving ontinud

Wt. 94 finbed SIMe 0.15 Lbs.

MUfl dvowling was OM lab. wMchlz, vIth standard (18*) dis, at apqrcxiiae4y
80 ft. per. m... With dysoap povder in the OFi ban


